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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
optoelectronic device which can simplify terminal 
connection and enlarge the area ratio of a display. 
SOLUTION: A bonding terminal part to be connected 
with a driver IC chip 32 for scanning is arranged in the 
short side part of a wiring bonding region 25A of a 
second substrate 25 in a liquid crystal display panel 21. 
This connection terminal part and a connection terminal 
part arranged in the long side part of a wiring bonding 
region 24A of a first substrate 24 are bonded in the 
same direction via a flexible printed wiring board 22. 
thereby the convenience of the wiring board 22 can be 
improved. The protruding dimension of the wiring bonding 
region of the first substrate 24 can be reduced, so that 
the area ratio of a display with respect the liquid crystal 
display panel 21 as a whole can be increased. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is the flexible printed wiring 
substrate which has the wiring formed in 
the front face of an insulating flexible 
substrate by the predetermined pattern. 
A substrate main part, The branching 
wiring section prepared by branching 
from the aforementioned substrate main 
part, and the 1st output side terminal 
area prepared in the aforementioned 
substrate main part, The 2nd output side 
terminal area and input- side terminal 
area prepared in the aforementioned 
branching wiring section are included, 
the output side terminal area of the 
above 1st It is prepared in one field of the 
aforementioned substrate main part, the 
output side terminal area of the above 
2nd It is prepared in the field in which 
the output side terminal area of the 
above 1st is prepared, and the field of an 
opposite side, wiring of the 
aforementioned input-side terminal area 
It is prepared in one field of the 
aforementioned flexible substrate, and 
wiring of the above 1st and the 2nd 
output side terminal area The 
aforementioned wiring of the 
aforementioned input- side terminal area, 
the array direction of wiring [ in / the 
output side terminal area of the above 1st 
/ further / continuously ], and the array 
direction of the wiring in the output side 



terminal area of the above 2nd are the 
same flexible -printed- wiring substrate. 
[Claim 2] Wiring of the above 1st formed 
in the field opposite to wiring of a part of 
aforementioned input-side terminal area 
and the field in which this input- side 
terminal area was formed in the claim 1, 
or one output side terminal area of the 
2nd is a flexible -printed -wiring substrate 
connected through the through hole. 
[Claim 3] It is the flexible printed- wiring 
substrate which the aforementioned 
branching wiring section is crooked in the 
shape of about L characters from the 
aforementioned substrate main part in 
claims 1 or 2, and is prolonged. 
[Claim 4] It is the flexible printed- wiring 
substrate to which, as for the 
aforementioned branching wiring section, 
the edge is located before the edge of the 
aforementioned substrate main part in 
either of the claims 1-3. 
[Claim 5] It is electro-optics equipment 
containing the electro-optics panel which 
has an op to-electronics- material layer 
between the 1st substrate and the 2nd 
substrate which counter mutually, the 1st 
substrate of the above It has the 1st 
wiring junction field which does not lap to 
the 2nd substrate of the above, the 2nd 
substrate of the above It has the 2nd 
wiring junction field which does not lap to 
the 1st substrate of the above, the wiring 
junction field of the above 1st, and the 
wiring junction field of the above 2nd It 
connects with one of 
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flexible -printed- wiring substrates 
according to claim 1 to 4. the output side 
terminal area of the above 1st of the 
aforementioned flexible-printed- wiring 
substrate It connects with the wiring 
junction field of the above 1st. the output 
side terminal area of the above 2nd of the 
aforementioned flexible-printed -wiring 
substrate The electro-optics equipment 
with the same direction where the 
direction where it connects with the 
wiring junction field of the above 2nd, 
and the output side terminal area of the 
above 1st and the wiring junction field of 
the above 1st are joined, and the output 
side terminal area of the above 2nd and 
the wiring junction field of the above 2nd 
are joined. 

[Claim 6] Electro op tics equipment with 
which the semiconductor device was 
carried in either [ at least 3 the wiring 
junction field of the above 1st, or the 
wiring junction field of the above 2nd in 
the claim 5. 

[Claim 7] It is electro- optics equipment 
with which the aforementioned 
semiconductor device has a driver IC chip 
in a claim 6. 

[Claim 8] It is electro-optics equipment 
joined in the semiconductor device with 
which the output side terminal area of 
the above 2nd was carried in the wiring 
junction field of the above 2nd in claims 6 
or 7, and the position which approached. 
[Claim 9] Electro-optics equipment with 
which the wiring for signals was formed 



in the output side terminal area of the 
above 1st, and the wiring for a scan was 
formed in the output side terminal area 
of the above 2nd in either of the claims 
5-8. 

[Claim 10] It is electro-optics equipment 
by which the input- side terminal area of 
the aforementioned 
flexible -printed -wiring substrate is 
connected to the printed circuit board in 
either of the claims 5 9. 
[Claim 11] Electro -optics equipment with 
which two or more scanning electrodes 
which are mutually parallel to one side of 
the field which counters mutually [ the 
1st substrate of the above and the 2nd 
substrate of the above ] in either of the 
claims 5- 10 are formed, and two or more 
signal electrodes which are mutually 
parallel along the direction which 
intersects the aforementioned scanning 
electrode are formed in the field of 
another side. 

[Claim 12] the electro-optics equipment 
with which either [ at least ] the 1st 
substrate of the above or the 2nd 
substrate of the above has transparency 
to display light, the aforementioned 
scanning electrode and the 
aforementioned signal electrode come out 
on the other hand at least on a 
transparent substrate, there is in either 
of the claims 5-11, and the transparent 
electrode is formed to display light 
[Claim 13] It is electro-optics equipment 
whose aforementioned 
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opto electronics-material layer is a liquid 
crystal layer in either of the claims 5-12. 
[Claim 14] Electronic equipment 
containing one of electro -optics 
equipments according to claim 5 to 13. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to 
electro -optics equipments, such as for 
example, liquid crystal equipment and 
EL (electroluminescence) electro -optics 
equipment. Moreover, this invention 
relates to the flexible -printed- wiring 
substrate used for electro-optics 
equipment, and electronic equipment 
equipped with electro-optics equipment. 
[0002] 

Background of the Invention] In recent 
years, electro-optics equipment is widely 
used as information-display terminals, 
such as a pocket device, a home, office 
and works, and an automobile. Especially 
the liquid crystal display has the features, 
such as a thin shape, lightweight, a low 
battery, and a low power. For this reason, 
a liquid crystal display is central 
existence of an electronic display 
including present and the future, and the 
application to PDA (individual Personal 
Digital Assistant) etc. prospers 
increasingly taking advantage of the low 
power. 



[0003] The liquid crystal display 1 of a 
passive matrix drive method seems to be 
shown in drawing 9 as a conventional 
liquid crystal display. This liquid crystal 
display 1 is constituted from a liquid 
crystal display panel 2 and a printed 
circuit board 3 by foundations. The liquid 
crystal display panel 2 and the printed 
circuit board 3 are electrically connected 
through the 1st and 2nd 
flexible -printed- wiring substrates 4 and 5. 
[0004] The liquid crystal display panel 2 
has the glass substrates 6 and 7 of the 
couple arranged by carrying out phase 
opposite. The sealant which intervened 
among these glass substrates 6 and 7 so 
that a viewing area might be gone around 
and which is not illustrated is arranged. 
And liquid crystal is enclosed with the 
gap formed by these glass substrates 6 
and 7 and the sealant. Moreover, it is the 
field of a glass substrate 6, and it is 
formed in the glass substrate 7 and the 
field (opposed face of a glass substrate 6) 
which counters so that two or more signal 
electrodes 8 may be parallel. On the other 
hand, it is the field of a glass substrate 7 
and two or more scanning electrodes 9 
are formed in the glass substrate 6 and 
the field (opposed face of a glass substrate 
7) which counters along the direction 
which intersects perpendicularly with a 
signal electrode 8. 

[0005] In the predetermined side edge 
section Gt sets to drawing 9 and is a 
bottom marginal part) of the liquid 
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crystal display panel 2, it is set up so that 
the marginal part of one glass substrate 6 
may project from the marginal part of the 
glass substrate 7 of another side to the 
side Gt sets to drawing 9 and is the 
bottom). This protrusion field (field where 
a glass substrate 6 does not lap with a 
glass substrate 7) constitutes wiring 
junction field 6A. Moreover, in the side 
edge section (it sets to drawing 9 and is a 
left-hand side marginal part) which 
adjoins the side edge section which the 
liquid crystal display panel 2 described 
above, it is set up so that the marginal 
part of the glass substrate 7 of another 
side may project from the marginal part 
of one glass substrate 6 to the side Gt sets 
to drawing 9 and is left-hand side). This 
protrusion field (field where a glass 
substrate 7 does not lap with a glass 
substrate 6) constitutes wiring junction 
field 7A. And COG (Chip On Glass) 
mounting of the driver IC chips 10 and 11 
for signals is carried out at wiring 
junction field 6A of a glass substrate 6. 
These driver IC chips 10 and 11 for 
signals are connected to output terminal 
section 8A in which two or more signal 
electrodes 8 extended, and the input 
terminal section 12 formed in the 
marginal part side of wiring junction field 
6A. Moreover, COG mounting of the 
driver IC chip 13 for a scan is carried out 
at wiring junction field 7A of a glass 
substrate 7. This driver IC chip 13 for a 
scan is connected to output terminal 



section 9A in which two or more scanning 
electrodes 9 extended, and the input 
terminal section 14 formed in the 
marginal part side of wiring junction field 
7A. 

[0006] And output side terminal- area 4A 
of the 1st flexible-printed- wiring 
substrate 4 is joined through the 
anisotropy electric conduction film 
(ACF:Anisotropic Conductive Film) so 
that it may connect electrically to two or 
more input terminal sections 12 arranged 
along with the long side of wiring 
junction field 6A of a glass substrate 6. 
Moreover, similarly, output side 
terminal-area 5A of the 2nd 
flexible -printed- wiring substrate 5 is 
joined through the anisotropy electric 
conduction film so that it may connect 
electrically to two or more input terminal 
sections 14 arranged along with the long 
side of wiring junction field 7A of a glass 
substrate 7. 

[0007] Input- side terminal-area 4B of the 
1st flexible -printed- wiring substrate 4 is 
joined to the output terminal section 15 
formed in the printed circuit board 3 
through the anisotropy electric 
conduction film or the connector, as 
shown in drawing 9 . Moreover, 
input-side terminal-area 5B of the 2nd 
flexible -printed -wiring substrate 5 is 
joined to the output terminal section 16 
formed in the printed circuit board 3 
through the anisotropy electric 
conduction film or the connector. While 
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predetermined wiring is formed, various 
kinds of electronic parts are carried in the 
printed circuit board 3. And input-side 
terminal- area 4B of the 1st 
flexible -printed- wiring substrate 4 and 
input-side terminal-area 5B of the 2nd 
flexible -printed- wiring substrate 5 are 
joined in respect of printed circuit boards 
3 differing, respectively. 
[0008] As electronic equipment using the 
liquid crystal display of composition of 
having described above, it has the input 
sections, such as a keyboard and a ten 
key, for example, and there are some 
which display data by the liquid crystal 
display panel according to the alter 
operation to the input section. In such 
electronic equipment, the liquid crystal 
display panel and the printed circuit 
board are included in the chassis (panel 
receipt frame). At this time, two 
flexible -printed -wiring substrates are 
bent so that a printed circuit board may 
be arranged at the back side of a liquid 
crystal display panel. 
[0009] However, by the electronic 
equipment using a liquid crystal display 
and it which were mentioned above, it 
follows on attaining lightweight and thin 
shape ization and pursuing portability, 
and the viewing area of a liquid crystal 
display panel becomes small, and there is 
a possibility of reducing visibility. 
Especially in portable information 
machines and equipment, such as a 
pocket-size personal computer which 



thought a cellular phone and portability 
as important, reduction-ization of the 
width of-face size of a housing and the 
width-of-face size for a frame part of a 
viewing- area outside is advanced to the 
limitation. 

[0010] As shown in drawing 10 , in the 
liquid crystal display 1 of composition of 
having described above The width-of-face 
size xl for wiring junction field 7A of a 
glass substrate 7 existing crosswise 
Oeft-hand side in the said drawing), and 
mounting the driver IC chip 13 for a scan 
in this wiring junction field 7A, It is 
necessary to secure predetermined 
junction cost x2 for sticking output side 
terminal- area 5A of the 
flexibleprintedwiring substrate 5, and 
the size x3 which makes output side 
terminal-area 5Aof the driver IC chip 13 
for a scan, and the flexible -printed wiring 
substrate 5 estrange. For this reason, 
there is a problem that the rate of surface 
ratio which the viewing area to the whole 
surface of the liquid crystal display panel 
2 occupies becomes smaller as the 
width of face size of the liquid crystal 
display panel 2 becomes short. 
[00 ll] Moreover, the problem resulting 
from the wiring junction field in such a 
liquid crystal display panel is not 
restricted when attaining the 
miniaturization of electronic equipment 
which used a liquid crystal display and it. 
That is, also in electronic equipment 
equipped with the comparatively 



5 



JP2000-349401A 



large- sized liquid crystal display, it is 
requested that reduction of the 
width -of- face size for a frame part of the 
viewing-area outside of a liquid crystal 
display panel is aimed at, and the screen 
product in housings, such as a chassis 
which contains display, is expanded to 
the maximum. 

[0012] Furthermore, it is necessary to 
join independently the 
flexible -printed- wiring substrate 4 joined 
to wiring junction field 6A of the glass 
substrate 6 with which the driver IC 
chips 10 and 11 for signals were mounted, 
and the flexible-printed wiring substrate 
5 joined to wiring junction field 7Aof the 
glass substrate 7 with which the driver 
IC chip 13 for a scan was mounted to the 
front face and rear face of a printed 
circuit board 3 in the above-mentioned 
liquid crystal display 1, respectively. For 
this reason, a module process becomes 
complicated and it has the problem of 
lacking convenience. Moreover, in order 
to join separately each 
flexible-printed-wiring substrate 4 and 5 
to a printed circuit board 3, it is not 
desirable that the output terminal 
section 15 formed in a printed circuit 
board 3 and 16 approach too much. That 
is, in case the flexible-printed-wiring 
substrates 4 and 5 are joined to a printed 
circuit board 3 using a mounting machine, 
flexible-printed-wiring substrates need to 
secure only the distance in which it does 
not interfere mutually. Thus, using the 



flexible-printed-wiring substrate of 
plurality (this example two) is the factor 
which obstructs the miniaturization of a 
printed circuit board 3. 
[0013] 

[Problem(s) to be Solved by the 
Invention] The purpose of this invention 
is to offer the electro-optics equipment to 
which the occupancy area of a viewing 
area is expandable, for example while 
simplifying a terminal strapping process. 
[0014] Moreover, other purposes of this 
invention are to offer the high 
flexible-printed-wiring substrate of 
convenience. 

[0015] Furthermore, other purposes of 
this invention have a module process in 
offering the electronic equipment which 
can perform the high display of visibility 
easily using the electro-optics equipment 
concerning this invention.. 
[0016] 

[Means for Solving the Problem] The 
flexible -printed -wiring substrate 
concerning this invention It has the 
wiring formed in the front face of an 
insulating flexible substrate by the 
predetermined pattern. A substrate main 
part, The branching wiring section 
prepared by branching from the 
aforementioned substrate main part, and 
the 1st output side terminal area 
prepared in the aforementioned substrate 
main part, The 2nd output side terminal 
area and input-side terminal area 
prepared in the aforementioned 
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branching wiring section are included, 
the output side terminal area of the 
above 1st It is prepared in one field of the 
aforementioned substrate main part, the 
output side terminal area of the above 
2nd It is prepared in the field in which 
the output side terminal area of the 
above 1st is prepared, and the field of an 
opposite side, wiring of the 
aforementioned input- side terminal area 
It is prepared in one field of the 
aforementioned flexible substrate, and 
wiring of the above 1st and the 2nd 
output side terminal area The 
aforementioned wiring of the 
aforementioned input- side terminal area, 
the array direction of wiring [ in / the 
output side terminal area of the above 1st 
/ further / continuously ], and the array 
direction of the wiring in the output side 
terminal area of the above 2nd are the 
same. 

[0017] According to the 
flexible printed -wiring substrate 
concerning this invention, it becomes 
possible, for example to the 1st substrate 
and 2nd substrate to connect by one 
flexible -printed -wiring substrate. 
Consequently, according to this invention, 
since the mark of a 
flexible-printed-wiring substrate are 
reducible, connection is made simple. 
[0018] According to this composition, 
when semiconductor devices, such as a 
driver IC chip, are mounted in the field of 
the 1st substrate and the 2nd substrate 



which counters, respectively, it can join to 
these opposed faces by one 
flexible-printed-wiring substrate, for 
example. Moreover, it becomes possible to 
join to the printed circuit board by which 
the other end side of the 
flexible-printed-wiring substrate joined 
to these semiconductor devices was 
carried in various electronic parts, such 
as for example, a power IC chip, 
collectively. 

[0019] As for the above 1st formed in the 
field opposite to wiring of a part of 
aforementioned input- side terminal area, 
and the field in which this input- side 
terminal area was formed, or wiring of 
one output side terminal area of the 2nd, 
connecting through a through hole is 
desirable. According to this composition, 
wiring can be formed in both sides of a 
flexible substrate through a through hole. 
Consequently, one flexible -printed wiring 
substrate is joinable to a different plane 
of composition -ed. 

[0020] The aforementioned branching 
wiring section can take the structure 
which is crooked in the shape of about L 
characters, and is prolonged from the 
aforementioned substrate main part. 
Moreover, the aforementioned branching 
wiring section can take the structure 
where the edge is located before the edge 
of the aforementioned substrate main 
part. 

[0021] The electro -optics equipment 
concerning this invention has an 
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opto electronics-material layer between 
the 1st substrate and the 2nd substrate 
which counter mutually, the 1st substrate 
of the above It has the 1st wiring junction 
field which does not lap to the 2nd 
substrate of the above, the 2nd substrate 
of the above It has the 2nd wiring 
junction field which does not lap to the 
1st substrate of the above, the wiring 
junction field of the above 1st, and the 
wiring junction field of the above 2nd It 
connects with the flexible -printed -wiring 
substrate concerning this invention, the 
output side terminal area of the above 1st 
of the aforementioned 
flexible -printed wiring substrate It 
connects with the wiring junction field of 
the above 1st. the output side terminal 
area of the above 2nd of the 
aforementioned flexible -printed wiring 
substrate The direction where the 
direction where it connects with the 
wiring junction field of the above 2nd, 
and the output side terminal area of the 
above 1st and the wiring junction field of 
the above 1st are joined, and the output 
side terminal area of the above 2nd and 
the wiring junction field of the above 2nd 
are joined is the same. 
[0022] According to the electro optics 
equipment concerning this invention, the 
1st of a flexible printed- wiring substrate 
and the 2nd output side terminal area 
are joined in the same direction to the 1st 
wiring junction field of the 1st substrate, 
and the 2nd wiring junction field of the 



2nd substrate, respectively. What is 
necessary is in other words, just to join a 
flexible -printed wiring substrate to them 
in 1 of the direction of X, or the direction 
of Y direction rather than to join to two 
wiring junction fields where the 1st and 
2nd substrates adjoin in both directions 
of the direction of X, and the direction of 
Y. Therefore, the electro-optics equipment 
of this invention has the composition 
which two output side terminal areas of a 
flexible -printed- wiring substrate joined 
to the long side of one wiring junction 
field, and the shorter side of the wiring 
junction field of another side. 
[0023] As a result of considering as such 
composition, it is not necessary to 
arrange the wiring terminal for an input 
used for connection with a 
flexible -printed wiring substrate to the 
long side side of one wiring junction field 
among the 1st wiring junction field and 
the 2nd wiring junction field. 
Consequently, in the long side side of 
aforementioned one wiring junction field, 
junction cost with a 
flexible -printed- wiring substrate is not 
needed, but the protrusion size (width of 
face) of this wiring junction field can be 
set up short. 

[0024] According to the electro optics 
equipment of this invention, the rate of 
surface ratio which the viewing area to 
the display panel whole [ for example, ] 
occupies can be enlarged by shortening 
the protrusion size of one wiring junction 
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field. Thus, by enlarging the rate of 
surface ratio of a viewing area, the 
width -of- face size for the display frame 
part which encloses display opening of 
the housing (chassis) which contains a 
display panel can be shortened, and the 
visibility of a display can be raised. 
[0025] According to the electro-optics 
equipment of this invention, since it is 
the thing of a display panel joined from 
Mukai on the other hand about a 
flexible -printed -wiring substrate, it has 
the effect that a terminal strapping 
process can be simplified. 
[0026] Furthermore, according to the 
electro -optics equipment of this invention, 
since connection is possible for the wiring 
junction field of two substrates using one 
flexibleprintedwiring substrate, the 
convenience of a flexible -printed- wiring 
substrate can be raised. Consequently, in 
this invention, the module process which 
builds electro -optics equipment into 
electronic equipment can be simplified. 
[0027] The electro -optics equipment of 
this invention can take the various modes 
of further the following. 
[0028] (a) A semiconductor device is 
preferably carried in either [ at least ] the 
wiring junction field of the above 1st, or 
the wiring junction field of the above 2nd 
at both. This semiconductor device can 
have a driver IC chip. 
[0029] (b) The input-side terminal area of 
a flexible -printed -wiring substrate is 
connected to a printed circuit board. The 



output side terminal area of the 
flexible -printed -wiring substrate 
connected with the 1st and 2nd output 
side terminal areas in one is joinable to a 
printed circuit board by one place with 
this composition. For this reason, 
junction to a printed circuit board and a 
flexible -printed wiring substrate becomes 
easy. Moreover, since it is joinable by one 
place of a printed circuit board as the 
flexible -printed -wiring substrate 
described above, the miniaturization of a 
printed circuit board can be attained. 
[0030] (c) The wiring for signals is formed 
in the output side terminal area of the 
above 1st, and the wiring for a scan is 
formed in the output side terminal area 
of the above 2nd. With this composition, 
the rate of surface ratio which the 
viewing area to the whole display panel 
occupies can be enlarged in the liquid 
crystal display and EL display of a 
passive matrix drive method of the 
structure where a scanning electrode and 
a signal electrode cross, the liquid crystal 
display of the active matrix drive method 
equipped with the TFD (Thin Film Diode) 
element for every pixel, etc. 
[0031] (d) either [ at least ] the 1st 
substrate of the above or the 2nd 
substrate of the above has transparency 
to display light, on the other hand on a 
transparent substrate, the 
aforementioned scanning electrode and 
the aforementioned signal electrode come 
out at least, there is, and the transparent 
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electrode is formed to display light With 
this composition, the rate of surface ratio 
which the viewing area to the whole 
display panel of reflected type display 
and penetrated type display occupies can 
be enlarged. 

[0032] (e) As for the aforementioned 
opto electronics-material layer, it is 
desirable that it is a liquid crystal layer. 
By considering as such composition, the 
attachment convenience of the 
electro-optics equipment of a portable 
information terminal can be improved, 
and increase of the rate of surface ratio of 
a viewing area can raise display visibility. 
[0033] Moreover, the electronic 
equipment concerning this invention 
contains the electro-optics equipment 
concerning this invention. 
[0034] It has the input section which 
performs a signal input to the drive 
system of the electro-optics equipment of 
this invention, and this electro-optics 
equipment, and a display panel is 
contained in a housing, and this 
electronic equipment can have opening 
which makes this housing expose the 
whole viewing area of a display panel. 
According to this composition, it becomes 
possible to raise the ratio of the 
effective-area product of opening of a 
housing, and width of face for the frame 
part which encloses a display can be 
narrowed. For this reason, even when the 
miniaturization of electronic equipment 
is advanced, it can suppress that a 



viewing area contracts and has the effect 

of improving display visibility. 

[0035] 

[Embodiments of the Invention] It 
explains based on the gestalt of the 
operation which shows the liquid crystal 
equipment (this example liquid crystal 
display) with which the electro-optics 
equipment concerning this invention was 
applied hereafter, a 

flexible -printed -wiring substrate, and the 
detail of electronic equipment to a 
drawing. Drawing 1 - drawing 8 show the 
gestalt of the operation which applied 
this invention to the reflected type liquid 
crystal display of a passive matrix drive 
method. 

[0036] The liquid crystal display 20 
concerning the gestalt of this operation 
contains the liquid crystal display panel 
(electro-optics panel) 21, the 
flexible -printed -wiring substrate 22 
connected with the 1st substrate 24 
which constitutes this liquid crystal 
display panel 21, and the 2nd substrate 
25, and the printed circuit board 23 
connected to this flexible -printed -wiring 
substrate 22, as shown in drawing 1 . 
[0037] (Liquid crystal display panel) The 
liquid crystal display panel 21 is 
explained first. 

[0038] The liquid crystal display panel 21 
has the 1st substrate 24 which countered 
mutually and has been arranged, and the 
2nd substrate 25. Between these the 1st 
and 2nd substrates 24 and 25, the sealant 



10 



JP2000-349401A 



(not shown) is arranged so that a viewing 
area may be gone around. And the liquid 
crystal layer which is not illustrated is 
enclosed with the field formed by these 
1st [ the ], and the 2nd substrates 24 and 
25 and sealant. The 1st and 2nd 
substrates 24 and 25 consist of a glass 
substrate, a plastic plate, etc. 
[0039] Moreover, it is the field of the 1st 
substrate 24 and two or more signal 
electrodes 27 are arranged in parallel in 
the 2nd substrate 25 and the field (this is 
hereafter called "opposed face of the 1st 
substrate 24") of the side which counters. 
This signal electrode 27 is formed by the 
electrical conducting material which has 
transparency to display light, for example, 
ITO, (Indium Tin Oxide). Along the 
predetermined direction (it sets to 
drawing 1 and is the direction of X), these 
signal electrodes 27 set a predetermined 
interval mutually, and are arranged. On 
the other hand, it is the field of the 2nd 
substrate 25 and two or more scanning 
electrodes 28 are arranged in the 1st 
substrate 24 and the field (this is 
hereafter called "opposed face of the 2nd 
substrate 25") of the side which counters. 
These scanning electrodes 28 are formed 
with metals, such as an electrical 
conducting material which reflects 
display light, for example, aluminum, 
and silver-palladium -copper alloy. 
Moreover, along the predetermined 
direction (it sets to drawing 1 and is the 
direction of Y), these scanning electrodes 



28 set a predetermined interval mutually, 
and are arranged in parallel. That is, two 
or more signal electrodes 27 formed in the 
1st substrate 24 and two or more 
scanning electrodes 28 formed in the 2nd 
substrate 25 intersect perpendicularly 
through a liquid crystal layer (the 
orientation film which is not illustrated is 
included) etc. mutually and constitute 
the so-called X-Y matrix. 
[0040] Moreover, the liquid crystal 
display panel 21 has 1st wiring junction 
field 24 A and 2nd wiring junction field 
25A in the two adjoining sides. In the 
drawing 1 bottom, the marginal part of 
the 1st substrate 24 projects 1st wiring 
junction field 24 A from the marginal part 
of the 2nd substrate 25, and it is formed 
in the opposed face with which the 1st 
substrate 24 does not lap to the 2nd 
substrate 25. In the left-hand side of 
drawing 1 , the marginal part of the 2nd 
substrate 25 projects 2nd wiring junction 
field 25A from the marginal part of the 
1st substrate 24, and it is formed in the 
opposed face with which the 2nd 
substrate 25 does not lap to the 1st 
substrate 24. 

[0041] And the driver (X driver) IC chips 
29 and 30 for signals are mounted in 1st 
wiring junction field 24A of the 1st 
substrate 24. Although especially the 
mounting method of these driver IC chips 
29 and 30 for signals is not restricted, it 
is mounted, for example by the COG 
(Chip On Glass) method. These driver IC 
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chips 29 and 30 for signals are connected 
to the junction terminal area 31 arranged 
at the long side side of terminal area 27A 
which follows a signal electrode 27, and 
1st wiring junction field 24A of the 1st 
substrate 24 as shown in drawing 2 . And 
as opposed to terminal area 27A of a 
signal line 27, and the junction terminal 
area 31, the driver IC chips 29 and 30 for 
signals are based on a face down, and flip 
chip mounting is carried out, respectively. 
[0042] On the other hand, as shown in 
drawing 2 , COG mounting of the driver 
IC chip 32 for a scan is carried out at 2nd 
wiring junction field 25A of the 2nd 
substrate 25, for example. This driver IC 
chip 32 for a scan is connected to terminal 
area 28A of two or more scanning 
electrodes 28, and two or more junction 
terminal areas 33. And as opposed to 
terminal area 28A of the scanning 
electrode 28, and the junction terminal 
area 33, the driver IC chip 32 for a scan is 
based on a face down, and flip chip 
mounting is carried out. Furthermore, 
the junction terminal area 33 is taken 
about by 2nd wiring junction field 25A, 
and it is arranged so that the input- side 
terminal area 33A may be extended to the 
edge by the side of the 
flexible printed -wiring substrate 22. 
[0043] Thus, in the gestalt of this 
operation, in 2nd wiring junction field 
25A, the junction terminal area 33 is 
arranged so that it may be extended in 
the direction where the scanning 



electrode 28 and the input- side terminal 
area 33 A cross at right angles, i.e., the 
direction parallel to a signal electrode 27. 
By arranging the junction terminal area 
33 in this way, the flexible printed wiring 
substrate 22 is joined by the shorter side 
side of 2nd wiring junction field 2BA. 
therefore, required for the size x3 which 
makes width-offace size x2 of output side 
terminal- area 5A of the 
flexible -printed- wiring substrate 5, and 
the driver IC chip 13 for a scan and 
output side terminal-area 5A of the 
flexible -printed -wiring substrate 5 
estrange, and incurvation of the 
flexible -printed wiring substrate 5 like 
the conventional example shown by 
drawing 10 -- break and carry out - a 
part and ** become unnecessary 
Consequently, the rate of surface ratio 
which the viewing area to the whole 
surface of the liquid crystal display panel 
21 occupies can be enlarged more. In 
addition, since it is sharply few compared 
with the number of terminals of an 
output side, even if it arranges the 
number of terminals of the input side of 
the driver IC chip 32 for a scan along 
with the short side part of wiring junction 
field 25A, the problem that the 
arrangement area of a junction terminal 
becomes narrow is not produced. 
[0044] (Flexible printed -wiring substrate) 
Next, the composition of the 
flexible -printed- wiring substrate 22 in 
the gestalt of this operation is explained. 
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Drawing 5 is the plan of the 
flexible-printed-wiring substrate 22. 
Moreover, drawing 6 is the cross section 
which met the OC line of drawing 5 . 
[0045] Other wiring (not shown) and ** in 
which the flexible-printed-wiring 
substrate 22 is formed by both sides of 
the flexible substrate 221 which consists 
of an electric insulation resin wiring 222, 
i.e., two or more wiring for signals, two or 
more wiring 223 for a scan, and if needed 
are formed. 

[0046] The substrate main part 224 with 
which the flexible-printed-wiring 
substrate 22 has the long edge of a 
width-of-face size (a sign Ll shows 
drawing 5 ), the shape of L character from 
one flank of this substrate main part 224 
■• branching - the front (the input wiring 
section 226 •■ an opposite side --) That is, 
it has the short branching wiring section 
225 of a width-of-face size (a sign L2 
shows drawing 5 ) which projects to the 
side by which output side terminal-area 
224A is arranged, and the input wiring 
section 226 which projects from the rear 
of the substrate main part 224 to back 
(right-hand side of drawing 5 )..And the 
edge ahead of the substrate main part 
224 (left-hand side of drawing 5 ) 
constitutes 1st output side terminal-area 
224A, the edge ahead of the branching 
wiring section 225 constitutes 2nd output 
side terminal -area 225A, and the edge of 
the input wiring section 226 constitutes 
input* side terminal -area 226A. 



[0047] In the front face of the substrate 
main part 224 and the input wiring 
section 226, two or more wiring 222 for 
signals is arranged for 1st output side 
terminal-area 224A and input- side 
terminal- area 226 A. Moreover, 
input-side terminal-area 226Aof the 
input wiring section 226 is covered from 
2nd output side terminal-area 225A of 
the branching wiring section 225, and 
two or more wiring 223 for a scan is 
arranged. 

[0048] The wiring 223 for a scan is 
formed along the rear face of the flexible 
substrate 221 to the interstitial segment 
of the branching wiring section 225 to the 
input wiring section 226, as shown in 
drawing 6 . And the patchboard 223 for 
these scans is formed so that the front 
face of the flexible substrate 221 may be 
reached through through hole 223A 
formed in the interstitial segment of the 
input wiring section 226. For this reason, 
in input-side terminal-area 226Aof the 
input wiring section 226, all of the wiring 
222 for signals and the wiring 223 for a 
scan are arranged on the front face of the 
flexible substrate 221. 
[0049] Thus, in the 

flexible-printed-wiring substrate 22 of 
the form of this operation, in the 
substrate main part 224 and the input 
wiring section 226, wiring (portions of the 
wiring 222 for signals and the wiring 223 
for a scan) is formed in the front-face side 
of the flexible substrate 221, and the 
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portion of the wiring 223 for a scan is 
formed in the rear-face side of the flexible 
substrate 221 in the branching wiring 
section 225. In addition, although the 
wiring 223 for a scan was formed in both 
sides of the flexible substrate 221 
through through hole 223A with the form 
of this operation, conversely, it forms so 
that the wiring 222 for signals may exist 
in both sides through a through hole, and 
is good also as the wiring for a scan, and 
composition arranged in respect of the 
same at input-side terminal-area 226A of 
the input wiring section 226. 
[0050] (Junction structure) The junction 
structure of the flexibleprintedwiring 
substrate 22 of such composition and the 
above-mentioned liquid crystal display 
panel 21 is explained using drawing 3 
and drawing 4 . Drawing 3 is the cross 
section which met the A A line of drawing 
2 , and drawing 4 is the cross section 
which met the BB line of drawing 2 . 
[0051] As shown in drawing 3 , the 
flexible-printed wiring substrate 22 is 
joined through the anisotropy electric 
conduction film (ACF:Anisotropic 
Conductive Film) 34 so that the wiring 
223 for a scan arranged at the rear-face 
side of 2nd output side terminal-area 
225A of the branching wiring section 225 
may correspond to two or more input- side 
terminal area 33A arranged along with a 
part for the short side part of wiring 
junction field 25Aof the 2nd substrate 25. 
On the other hand, as shown in drawing 



4 , it is joined to two or more junction 
terminal areas 31 arranged at the long 
side of wiring junction field 24A of the 1st 
substrate 24 through the anisotropy 
electric conduction film 35 so that the 
terminal area of the wiring 222 for 
signals formed in 1st output side 
terminal-area 224Aof the substrate main 
part 224 of the flexible -printed- wiring 
substrate 22 may correspond. 
[0052] A printed circuit board 23 has the 
wiring circuit where various kinds of 
electronic parts 231, such as a 
voltage -regulator chip, were mounted, as 
shown in drawing 1 . And the printed 
circuit board 23 is equipped with the 
connection 232 electrically connected 
with the wiring terminal (the wiring 222 
for signals, wiring 223 for a scan) of 
input-side terminal-area 226A of the 
input wiring section 226 of the 
flexible-printed wiring substrate 22. 
Input-side terminal-area 226Aof the 
input wiring section 226 of the 
flexible -printed -wiring substrate 22 is 
electrically connected to the connection 
232 through the anisotropy electric 
conduction film or connector which is not 
illustrated. 

[0053] Drawing 7 is the perspective 
diagram showing the state where the 
liquid crystal display panel 21 and the 
printed circuit board 23 were connected 
by the flexible -printed wiring substrate 
22, and shows the state where sagged the 
flexible -printed- wiring substrate 22 and 
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the printed circuit board 23 has been 
arranged behind the liquid crystal 
display panel 21. 

[0054] (The operation effect) Next, the 
main operation effects of the liquid 
crystal equipment concerning the form of 
this operation are explained. 
[0055] With the form of this operation, by 
the shorter side side of 2nd wiring 
junction field 25A by joining 2nd output 
side terminal-area 225A of the 
flexible -printed- wiring substrate 22, and 
the junction wiring section 33 Since the 
junction cost and chip box cost of a 
flexibleprintedwiring substrate in one 
side of the liquid crystal display panel 21 
become unnecessary at least, while being 
able to make small wiring junction field 
25A on a substrate 25, the rate of surface 
ratio which the viewing area to the liquid 
crystal display panel 21 whole occupies 
can be enlarged. Thus, display visibility 
can be raised by enlarging the rate of 
surface ratio of a viewing area. 
[0056] Moreover, according to the form of 
this operation, since [ of the liquid crystal 
display panel 21 ] it can be made to join 
by ** (the direction of X of drawing 1 ) on 
the other hand, the 

flexible printed wiring substrate 22 can 
make a terminal strapping process easy. 
Furthermore, since it becomes 
connectable with 1st wiring junction field 
24A and 2nd wiring junction field 25A 
which were formed in the 1st and 2nd 
substrates 24 and 25, respectively using 



one flexible printed wiring substrate 22 
according to the form of this operation, 
the convenience of the 
flexible -printed- wiring substrate 22 can 
be raised. 

[0057] Furthermore, since it is joinable by 
one place to a printed circuit board 23, 
the input wiring section 226 of the 
flexible -printed -wiring substrate 22 can 
simplify the connection process of the 
flexible printed wiring substrate 22 and a 
printed circuit board 23. Moreover, since 
the flexibleprintedwiring substrate 22 
and a printed circuit board 23 are 
connectable by one place, the 
miniaturization of a printed circuit board 
23 can be attained. 
[0058] (A flexible -printed -wiring 
substrate and modification of a liquid 
crystal panel) 

(1) The modification of the branching 
wiring section 225 of the 

flexible printed- wiring substrate 22 is 
shown in the 1st modification drawing 1 1 . 
In drawing U , the same sign is given to 
drawing 1 , orqw ing 2 . drawing fi W 
drawing 6 , and the portion that has the 
same function substantially, and the 
detailed explanation is omitted. 
[0059] In the liquid crystal panel 21 
shown in drawing 1 1 , the junction 
terminal area 33 of 2nd wiring junction 
field 25A is pulled out in the direction 
(the side which above [ above / of drawing 
/ 24 ], i.e., the 1st substrate, juts out of 
the 2nd substrate 25 is an opposite side) 
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opposite to the example of drawing 1 . 
[0060] In the flexible-printed wiring 
substrate 22 shown in drawing 11 , the 
branching wiring section 225 is formed so 
that it may be extended along the long 
side of 2nd wiring junction field 25A of 
the 2nd substrate 25. The driver IC chip 
32 for the scanning lines is arranged 
between the branching wiring section 225 
and 2nd wiring junction field 25A of the 
2nd substrate 25. And in point 225A of 
the branching wiring section 225, the 
junction terminal area 33 of 2nd wiring 
junction field 25A and the wiring 223 for 
a scan of the branching wiring section 
225 are joined. 

[0061] (2) The modification of the 
branching wiring section 225 of the 
flexible-printed-wiring substrate 22 is 
shown in the 2nd modification drawing 
12 . In drawing 12 , the same sign is given 
to drawing 1 , drawing 2 , drawing 5 and 
drawing 6 , and the portion that has the 
same function substantially, and the 
detailed explanation is omitted. 
[0062] In the liquid crystal panel 21 
shown in drawing 12 , 2nd output side 
terminal area 225A of the 
flexible-printed-wiring substrate 22 
approaches the driver IC chip 32 for a 
scan carried in 2nd wiring junction field 
25A, and is prepared. According to this 
composition, the length of junction 
terminal area 33A for connecting the 
driver IC chip 32 for a scan and the 
wiring 223 for a scan of output side 



terminal-area 225Acan be shortened. 
Consequently, since the length can be 
shortened more when junction terminal 
area 33A consists of material with low 
conductivity compared with metals, such 
as ITO, resistance of a junction terminal 
area can be made small. 
[0063] The distance of 2nd output side 
terminal-area 225A and the driver IC 
chip 32 for a scan can be set up in the 
range which is convenient in the junction 
process of 2nd output side terminal-area 
225A. Therefore, the aforementioned 
distance can be set to 0.5 -2, 5mm, for 
example, although it is dependent on the 
junction method. 

[0064] In this example, the length and 
pattern can be set up suitably that 
connection with the wiring 223 for a scan 
of output side terminal-area 225A just 
does junction terminal area 33A. For 
example, junction terminal area 33A can 
be formed so that it may be prolonged to 
the edge of wiring junction field 25A, or 
middle. 

[0065] (3) The modification of a liquid 
crystal panel 21 is shown in the 3rd 
modification drawing 13 . In drawing 13 , 
the same sign is given to drawing 1 and 
drawing 2 , and the portion that has the 
same function substantially, and the 
detailed explanation is omitted. 
[0066] Although the liquid crystal panel 
shown in drawing 1 showed the example 
which applied the flexible printed- wiring 
substrate of this invention to the liquid 



16 



JP2000-349401A 



crystal display panel of a passive matrix 
drive method, the flexible -printed wiring 
substrate of this invention is applicable 
also to the liquid crystal panel of the 
active -matrix drive method which used 
the TFD element as a switching element 
of a pixel electrode. 

[0067] Since the structure of 1st junction 
field 25A and 2nd junction field 26A 
becomes being the same as that of the 
liquid crystal panel of drawing 1 , it is 
shown in drawing 13 about the structure 
inside a sealant. 

[0068] The liquid crystal display panel 21 
has the 1st substrate 24 which countered 
mutually and has been arranged, and the 
2nd substrate 25. Between these the 1st 
and 2nd substrates 25 and 26, the sealant 
(not shown) is arranged so that a viewing 
area may be gone around. And the liquid 
crystal layer which is not illustrated is 
enclosed with the field formed by these 
1st [ the ], the 2nd substrate 25 and 26, 
and the sealant. The 1st and 2nd 
substrates 25 and 26 consist of a glass 
substrate, a plastic plate, etc. 
[0069] Moreover, it is the field of the 1st 
substrate 24, and while the 2nd substrate 
25, two or more pixel electrodes 1034 
arranged in the shape of a matrix in the 
field of the side which counters, the 
signal electrode 27 which extends in the 
direction of X, and ** are arranged, 
common connection of each of the pixel 
electrode 1034 for one train is made 
through the TFD element 1020 at one 



signal electrode 27, respectively. The 
pixel electrode 1034 is formed by the 
electrical conducting material which has 
transparency to display light, for example, 
ITO, (Indium Tim Oxide). In view of a 
substrate 24 side, the TFD element 1020 
consists of the 1st metal membrane 1022, 
an oxide film 1024 which anodized this 
1st metal membrane 1022, and the 2nd 
metal membrane 1026, and takes the 
sandwich structure of a metal / insulator / 
metal. For this reason, the TFD element 
1020 will have the diode switching 
characteristic of positive/negative both 
directions. 

[0070] On the other hand, it is the field of 
the 2nd substrate 25 and two or more 
scanning electrodes 28 are arranged in 
the 1st substrate 24 and the field of the 
side which counters. These scanning 
electrodes 28 are arranged so that a 
predetermined interval may be set 
mutually, and it may be arranged in 
parallel along the predetermined 
direction Gt sets to drawing 13 and is the 
direction of Y) which intersects 
perpendicularly in a signal electrode 27 
and it may become the counterelectrode 
of the pixel electrode 1034. The light 
filter is prepared corresponding to the 
field where the scanning electrode 28 and 
the pixel electrode 1034 cross mutually, 
although illustration is omitted in 
drawing 10 . 

[0071] Moreover, like the example shown 
in drawing 1 and drawing 2 , the liquid 
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crystal display panel 21 has 1st wiring 
junction field 24A and 2nd wiring 
junction field 25A in the two adjoining 
sides, and can connect them to the 
flexible-printed-wiring substrate (for 
example, drawing 5 , the 
flexible-printed-wiring substrate shown 
in drawing 6 , the flexible -printed wiring 
substrate shown in drawing 11 , or the 
flexible-printed-wiring substrate shown 
in drawing 12 ) of this invention like the 
example shown in drawing 1 . 
[0072] (Electronic equipment) Next, the 
composition of the personal computer 40 
of the note type as electronic equipment 
using the liquid crystal display 20 of the 
form of this operation as a display is 
explained using drawing 8 . As shown in 
this drawing, the liquid crystal display 
panel 21 is contained by the housing 41, 
and it is constituted so that it may be 
exposed of the viewing area of the liquid 
crystal display panel 21 from opening 
41 A formed in this housing 41. Moreover, 
it has the keyboard 42 as the input 
section. 

[0073] In the display of this personal 
computer 40, the width of face size of the 
right-and-left both sides section of frame 
part 41B of the housing 41 which encloses 
a viewing area can be narrowed. That is, 
since the long side of wiring junction field 
25A of the 2nd substrate 25 does not take 
the junction cost which joins the 
flexible-printed-wiring substrate 22 as 
shown in drawing 7 , the projection size of 



wiring junction field 25Acan be 
shortened. For this reason, when a 
personal computer 40 is miniaturized, for 
example, the ratio to the whole liquid 
crystal display panel area of a viewing 
area can be improved by using a liquid 
crystal display panel 21 like the form of 
this operation with the miniaturization of 
the liquid crystal display panel 21. Then, 
the rate of surface ratio of the display of a 
personal computer 40 can be improved by 
shortening the width of face size of frame 
part 4 1 A of a housing 41. 
[0074] Drawing 14 i s the appearance 
perspective diagram showing a cellular 
phone 50 as electronic equipment 
concerning this invention. The liquid 
crystal display panel 21 is contained by 
the housing 51 in the whole surface upper 
part of a cellular phone 50, and it is 
constituted so that it may be exposed of 
the viewing area of the liquid crystal 
display panel 21 from opening 51 A 
formed in this housing 51. 
[0075] Thus, the gestalt of this operation 
can be contributed to the miniaturization 
of various electronic equipment including 
a personal computer and a cellular phone, 
for example, a pager, a liquid crystal 
television, a viewfinder, car navigation 
equipment, an electronic notebook, a 
calculator, a word processor, a TV phone, 
etc. 

[0076] As mentioned above, although the 
gestalt of operation was explained, the 
electro-optics equipment concerning this 
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invention, a flexibleprintedwiring 
substrate, and electronic equipment are 
not limited to the above-mentioned 
composition, and various kinds of change 
by within the limits of invention is 
possible for them. For example, liquid 
crystal equipment is not limited to a 
reflected type, and can be applied also 
with a transflective reflection type or 
penetrated type liquid crystal equipment. 
Moreover, EL display is applicable if it 
considers as electro-optics equipment. 
This EL display can do the constituted 
thing as a liquid crystal display with the 
in genera] same composition of a 
scanning electrode, a signal electrode, etc. 
as an opto electronics material using the 
electroluminescence material containing 
fluorescence material. Furthermore, 
although the substrate 24 which has 
transparency for a signal electrode 27 to 
display light and which carried out 
material and formed this was set as the 
front substrate with the above-mentioned 
gestalt of operation, it is good also as 
composition which forms in a front 
substrate side the scanning electrode 
which has transparency. 
[0077] Moreover, in the above-mentioned 
gestalt of operation, arrangement of the 
wiring 222 for signals formed in the 
flexible -printed -wiring substrate 22 or 
the wiring 223 for a scan can be suitably 
changed by arrangement composition of 
the joint of the liquid crystal display 
panel 21. 
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[Brief Description of the Drawings] 
[Drawing U It is the decomposition plan 
showing the gestalt of operation of the 
liquid crystal display which applied the 
electro-optics equipment of this invention. 
LDrawing 21 It is the plan expanding and 
showing the important section of the 
liquid crystal display of the gestalt of this 
operation. 

{Drawing 3] It is the cross section which 

met the A- A line of drawing 2 . 

{ Drawing 4] It is the cross section which 

met the B-B line of drawing 2 . 

[Drawing 5] It i s the plan showing the 

gestalt of operation of the 

flexibleprinted-wiring substrate 

concerning this invention! 
{ Drawing B] It is the cross section which 
met the OC line of drawing . 
{ Drawing 7] It is the perspective diagram 
of the liquid crystal display of the gestalt 
of this operation. 

[ Drawing 8 ] It is the perspective diagram 
showing the gestalt of operation of the 
electronic equipment (personal computer) 
concerning this invention. 
[ Drawing 9] It is the decomposition plan 
of the conventional liquid crystal display. 
{ Drawing 10] It is the important section 
expansion plan of the conventional liquid 
crystal display. 

{Drawing 11] It is the plan showing the 
1st modification of the liquid crystal 
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display of the gestalt of this operation. 
[Drawing 12] It is the part plan showing 
the 2nd modification of the liquid crystal 
display of the gestalt of this operation. 

[Drawing 13] It is the perspective 

diagram showing the 3rd modification of 
the liquid crystal display of the gestalt of 
this operation. 

[Drawing 14l It is the perspective 
diagram showing the gestalt of operation 
of the electronic equipment (cellular 
phone) concerning this invention. 
[Description of Notations] 

20 Liquid Crystal Display 

21 Liquid Crystal Display Panel 

22 Flexible -Printed- Wiring Substrate 

23 Printed Circuit Board 

24 1st Substrate 

25 2nd Substrate 

24A, 25A Wiring junction field 

27 Signal Electrode 

28 Scanning Electrode 

29 30 Driver IC chip for signals 

31 Junction Terminal Area 

32 Driver IC Chip for Scan 
33B Junction terminal area 

221 Flexible Substrate 

222 Wiring for Signals 

223 Wiring for Scan 
223A Through hole 

224 Substrate Main Part 

224AThe 1st output side terminal area 

225 Branching Wiring Section 

225A The 2nd output side terminal area 

226 Input Wiring Section 
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imxmi 2} mxms-i lw-mMzja^x* 

ox, ^ytizMLxmrn^m^m^tix^^ m 
imxmi 33 »*^5-i 2<D^-ftiMz*o^x, 
im#m 1 4 j 5-13 iciest ^r^tom 

f 0 0 0 1 J 

EL (x^hn/i,5^yt^) «St3t^»fi4^© 
[0 0 0 2) 
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l0 0 0 4]^jMMv<*/U2(d\ *a*tfiLTE@$*i, 

[ 0 0 0 5 J jfltfi*^^^ 2 <Z>#r£0ffi!ltRtt (E| 9 £ 

7^ 7 ^fi«6 £fi*e>fc(,*fg#) iSE»g^ W7 
A**/*-*-*. *L T> ^7^S«6©|ffi»tt^ffltt6 
Alctt, l8tfflH7^lCf y yio, iu;cog 
jChip On Glass) S»$*itl^. mt>©«#ffl K 

ft$iifcWAiS^fflJ8Ai, BattS^fa«6A©««fl8 

*§K7^<I C^^l 314, «»©^3aE«ffi9*S ffift , 
^fcW^9Ai, 7 AC* 

[0 0 06] -t lt, mio^^^/^y^hb^ 
6 A ©S5aa»c©o TEA $ ;fcfc«B©AAJfi* 
(A C F : Anisotropic Conductive Film) ^ft 

/^y^hE^S^5CDm^«^^5Af4, #7* 
7 



10 



30 



50 



4 

> hE»aWSOA*«HHH*6 Btt 

^■y^KSSaic^^^fcm^^i efcjfcfrtt* 

^7^/^^^^ Lt ^^ T ^^ 

^^y^hE«aE«4©AA«|ffi^HB«4Bt %2 
<»? U^v^/l^y is hE&Sfcs 0A*fl*H(tt 5 

loo 0 8] ±ELfc*/*ojK&$^ BSrffil , fc18 ^ 

100091 ±*LfcJ:54*,M»B 

M#>htiX\t*Z a 

JOOlOlHlOteSci-J;^^ ±ELfc«/a©|ft* 
«^8filT?(4, #7*£fc7©E«f*&fHtt7Aias« 

^ V h E^Sfe 5 <D ffi Afl«HF«« 5 A * 

loon] -©jr^^fi^^/Hcfcjta 
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[0012] ±ELfcjftft*^*iai-ett, m 
^ * *bfc # 9 * 7 <Dtm8&mm i a $ ^ 

^/vy y >- h &mm& ? 5 uasei it © 

[0 0 13] 

[00 14] iO*W©teO@fl!|tt, $ltttii<Ofi 

[0 0 15] ■^©3BM<0tt©@tttt, *mWlZ 

t £ tf ft am* © Hi i ^^?T * -5 % - 

[00 16] 

t , mu&m*mz.wtv intern 1 <omtim^m® 

a, i$&At)M&*m®<Diftm&mtmmL. 2 biz 
mcxhz* 



6 

[0017] ^1^5 7 1/^^^7-u >-Hsens 

[0 0 18] iOf^ia^ 

[001 9] m&AtiMi®*m®<D~M<D&m£ s &a 
ies& 1 a & a « 2 © v ^-th^cd m Am^^cDsn t 

[00203 tm&mmn^ mmm^m-bmt 

[0021] *%wiz&zn%yt¥mm^ k^m® 
•tzmi <omm h%2 <omm t <or^n%%^Ptm * 

Sr^U, S9i2«i©iailft^fiB«*sJ:tfajiB^2 0EII 
«£WS*^ ^^^^^/^y>hKjglSfe<Dmr 

£ m&m 2 ©E^^i^^^^ t ^ 1 

[0 0 2 2] *«Wi=«5«ft 7 t^iBfc ( fciitf % ®i 

©fBi*j«ttj«si2om*ft!i«i : fffi«ds % ^n-e^-^r 

»lfcJ:W2<0StE©»«i-5 2o©fi 



2000-349401 (P2000-349401A) 



7 

[0 0 2 3] r©«t5ft#fifet Ufcllg*, 

z tis-e^5 o 

[0 0 2 4] **M©*a3t^3SiH»CJ:iLtf, -*<JDgfi 

^ftfc*S< -far ^eDttmtfcfifcS- £ 

[0 0 2 5] **W<0*fctt#£8BteJ;;h,tf, 
^/wy y ^ hsans^Sr, ^t^^/^co— ^ripj^^gs^ 

[0 0 2 6] ^^id, **M©«^^»BJcj:tbtf, 

[0 0 2 7] *«H<0«ft%¥£att. JGTF© 

#a«B«SrtO 5 5. 

[0 0 2 8] ( a ) huE^ 1 <D&mttm&$s£zm& 

[0 0 2 9] (b) 7^>y^!/yhE«Sft©A 

cofc^, yy > h mm £ 7 is* is? /wry ^h&mmm 

[0 0 3 0] ( c ) ffiflgffg 1 oa^ffi||jj8^HH«|c(4 % ffi 

(om^m^mm^mzELm^mm:^, tfd (Thin f 

ilm Diode) %¥&ffi#&\Zffix m 1tT # 7* J 7*-? h y ^ 



(5) 

8 

[0 0 3 1] (d) SfTESIl^as«*5J:t5fflHa»2fl!)S 

[003 2] ( e ) ffifB«ft%¥tt*Hef±* ffiMTfc 
#S?ffffi if 0«ft3fc¥&B ©fi^frj" tt,f(HIt£ £ ft ± 

10 0 3 3] 4fc, *«Wlc«SttHWtt, 

[oo3 4] ^m^giim, fct^rf, *$gpj©it^ 

<omnn<oma &m<Dttm&Mit>z> z t &»im t & *> , 
^nz&vmtswi$ft<Dm*:m<-fzzk&T-zz 0 . 

[0 0 3 5] 

[0 0 3 6] ^ttO^tSlCft^ffiEM^B 2 0 (4, 

El l lZ7F*t£ 5 ir, ^^^/u (m^^^/v) 
2 1 t % ;O^M^^;V2 1 SrMtS^lOM 
2 4 J: 0% 2 OStE 2 5 t SBR $ Hfc 7 
y>HE^S^2 2ir, ^(07 Udrv'^^y v hSU 
« S4R2 2»cfiSR$ixfc^y V KS&2 3 fSr-^tf. 

[003 7] (^^S^^/V) ^i-^^/^/i- 2 

[0 0 3 8] iKffi^/^^2 1tt, SVMc^fiLTK 
1H*nfc»10S«2 4*5j:O:^2c0S^2 S^rW-T 
5 0 -K?)©IBl*iJ:tJ«»2©S|g2 4*5JttJ«2 5©M 

2 4, 2 5 t^-frttk-rM&ztizmm^ m^L 

» 4, 2 5*4, f:aii^7«, 
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[0 0 3 9] mi<D&IR2 4<Dmi*boX* %2 

<d&$l2 5 tttfai-?>m<Dm (sir. m\<om 
WfcEBsnxv**. ^©«^i«fi2 7tt, ^^(c 

JtLTSMtt^i-SSeTO-^ fcfcxitflTO (Indi 
urn Tin Oxide) T*Mj&£ tlT^Z> 0 Z\tlt><Dl$-%W&2 
7(4, 0f^O*[Rl (Bltti^X^) CIBot, 2 

14, £*©£Mffi2 8#Efi$*l,X^3o- ~*te>©j£ 

/V ^ ^ * M. * fc lift - £ ^ f^&Jg X 

JfcfiftSJxXt**. wtbf,©jfeSESffi2 8(4, Bf£ 

(Djjfa agifc*st*XY;friRi) icftoT, Si^BrfcM 
Wfcfc'^XWfcEiBSivC^S. *t 

2 5(^j«$^fc«»©jfefi«tt2 8 t(4, E^fciM 

[0 0 4 0J ^^^yV2 1(4. ^OP^i" 

S2aZfc*5^X, m©E«»£ffi«2 4A£, Jjl2tf> 
E»SteiH« 25Ai 5r^Ti-5 0 $ 1 aEJft&^fttt 2 

SS2©««2 5©»aiJ:5 3ftttlU ll«2 4^ 

& 2 <&E*|&£«$ 2 5 A (4, mi<DtcW\Zte\,* 
T. ^ 2 2 5 <DlSm&% 1 <D»£ 2 4 *) 

^WU IB2©a;tR2 5iS|Bl©aE4R2 4l^U-Cfi/j! 

fefct^ftffifc^snx^*. 

[0 0 4 1 ] *LX, £l02%2 4 0£l£>Kft&£ 
$t*$2 4 AlC(4, {E^-ffl K^-fV* (X K7^f ^) ICf 
5^2 9;fcJ;tf3 O^KS^T^S. :He»Oflfi 

itfcl^S, fcixtfCOG (Chip On Glass) ^tC«fc 

^2 9, 3 014, [2]2{C^-rJ;9^, ls^2 7(H 
7 At, &10££2 4®ftl0>Gft|& 
^tH«2 4A©fiia«!»cBHIH$Jxfcg^«!^»3 1 kiz 

9, 3 0(4, **L«1,, «*»2 7©«H=-fl52 7 Afc, 

[0 0 4 2] H2fc*i-J: 5> tw % m2<Dm$L2 5 

c0^2£OgfiH^^2 5 AlC(4, fe&m Yyj* I C 
^5/^3 2*SfciififCOGHafiSJxT^«. 

K^'M C?-y?3 2(4, ttftOj|Iii2 8«!)tt 
^2 8 At. H«C^^jS-T-«HI 3 3 *fcMS£*i-0* 



/0 

«2 8©«mS2 8A*, ^Sfi*tt3 3 fcfcfLX, fc 
2 5AXai^(H]$^T, *©AaW«HFSiJ3 3A2)57U 

> Ma»x«2 2fflji©»a*-e#tj«5 J: 5 

l-E(E£;h,Xl>£ 0 

[0 0 4 3] r<9J:?(c, *»to^ffifc*5^Xtf:, m 
2<DE*ftSteiH«2 5 AiCfcl^T, #^$1^53 3 f4, 
*©A#MSH4S3 3A^£QS2 8til:^i-5^ 
io fa, t4fcW*i2 7i W^^otsj:^^ 

^-<^t-^^ ^2©ge^^j^2 5 A<ommm-?y 

^>^/^yvhEIW«2 2*sS^*ix5 0 Ufc*5 
oX, HI O-CS*LfcflE*0!l©.fc5fc, 7^^^^ 

y > h sa^sfe s <d m^mm=f-mm 5 a x 2 
v h jsmmm 5 co ui^MfrHRtt sAi^fra^s^ 

c^^^3 2©A;WW<0«mRtt, ffl;*«©ifiiF-#fcJt 

^X^i^&Wctf), £^8&0Itt2 5A«)£iZZg|IK: 

teoxE«Lxt>, ^ffl*©E«ffi«as»< jfcst^ 

[0 0 4 4] (7K^7-!/yhffiilg) ^(C, 

h£|ftS«2 2<D^ffi(glT*fe6 0 I2l6|4g]5(DC 

[0 0 4 5] 7 1^*^7*^ Vhgfii^S*g2 2(4, fc 
t*.tf«^|fe»tt<ttJI&A»fe/i57U*V^S|E2 2 1 

(D^mzmm. i-^fo*,, ^^m#^E^2 2 2 1, 

**©*3lEfl3E*2 2 3 i, ^Kld/SCTflgriiSnStt 

[0 0 4 6] 7l/*i/^y VhEj^S^2 2(4, 4@ 
^-fe (E)5^*;v^t^F^-l 1 x^i") ofii^asSrW-f- 
5HR#flC2 2 4t, wOStE*i*:2 2 4 ©-^flDflfltt 
^bL^(c5>tttTflfr*' (A*E«ai2 2 6 i:ttS» 

^m-ra, «^t«fe dg6ic*5^T^L2-c^i-) <d 

£^5M*E*Mfli 2 2 5 £ , M*^2 2 4(0»b^ 
([§15(0^) ^mi-5A^E^2 2 6 t$r^-f 
fit, S^2 2 4 0ilt^ (BI5©feflj) OiS 

mtm i ©m^«a^-ffl« 2 2 4 a u ^^eh 

$B 2 2 5 ©«llr*©ffilB(±M 2 tomtiW&ttm 2 2 5 A 
«r»rfcL, A^E»ai2 2 6 0WBttAA1ififfi«2 

[0 0 4 7] S4SM2 2 4*Sj:t5A^EHtt2 2 6 O 

» *asfctt, miflDm*w«B^«*2 2 4At, A*ffla«i 
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*ffi}$L2 2 6 Ai©|HJIwEoTtt»©^-lg-fflfi|ft2 2 2 
#Eitt3;h/C^*. ^gE^2 2 5(D^2com 

jjWffi*mm2 2 5 A*»e> Asians 2 2 6<oa^« 

*TOfc2 2 6 AJcSoT*ftO*fiffliffl»2 2 3 *>Sgfi@ 

[004 8] ^S^ga^ 2 2 3 (i, E) 6 Ic^-f «fc 5 
5H£ElttB2 2 5*»fcA;*Ei»«2 2 6©^»* 

t^o tLT, Cl;K&3HEfflE*&IE2 2 3 14, A^gfii^ 
8P 2 2 6©^KfflS^ie:?gj^$ixfc^^— zh— yV2 2 3 A io 
^tT7l/^^/Hi2 2 lcD^El^-S^lC^ 
jfc£iXTV5. ZOtclb, A#Ktttt2 2 6©A;fcffliiS 
^HH«2 2 6 ATf4, fgMGi2 2 2*5<fcU^£fflE 
&2 2 3^^7U^r^^Sfe2 2 1 cD^Sfdgfiit 

[0 0 4 9] Z<OXb^ *m&<DBt&<07 ls*is-7A? 
7»>h E&£& 2 2 T*I4, 2 2 4 i A^E& 

U22 6t\z^x. &m (m^m&m2 2 2t^m 

E&2 2 3<Dffitf» ^7Udr>'^^2 2 1 <D^M] 

kam^, 5>«ifia*ias2 2 5^*jt^rtt, M&mnm » 

2 2 3(OSFB5>^7U^r->^VStE2 2 lOlffiiCM 

2 3*5^^—*—^ 2 2 3A^U7l/^V^SS 
2 2 1 ©TOI^jgfe^JxfcA^ m&m&M2 2 2 

X, A^e»g|I2 2 6(OA«^2 2 6 A T^S 
JIJE*l£lil|-ffiTE1B*1i:S*fifc£ LT t> <fc t\ 

[oo5o] m&mm) :©^«w7^>t' 
>vummfa2 2t±td^tcm^^<^^2 i 

t©S^*3tS:B|3*sJ;0(BI4Srffl^rittWt-So 0 3 30 
tt|g|2©A-A|S»C»ofc»fffiH'C4>0, ®4f4E]2<D 
B-Bj»(^ftofc»faD|2l-e*)5 0 

[0 0 5 1 ] ®3»c^i-j: 91-, 7 1/^^ryyh 

E&S& 2 2 14. IS 2 <DmU 2 5 OEflft&S'&Jft 2 5 A 

<o&m&ft\zfe^xmw£htcmwt<DAtimi&^3 3 

A»C*fLT, #l£E#NHS2 2 5 0&2<Dtti2j{B!li8^J$ 
2 2 5 A©SB5flfl^iEB$tbfc3fe3aEfflBffl»2 2 3 
i"5J:5^ ft*tt3Wi7-f^A (AC F :Anisotropi 
c Conductive Film) 3 4^LT^$^tP5o — 
fis ISlOl£«2 4©ffii»S^f|«2 4A©fijZ2afcfi « 
S$ttfcttifikoSH^j8^as3 11^(4, ®4ic^i-J;5 

7l^^^^y>hia»ai«[2 2©S*S*flc2 2 
4©»1 ©W^«i!lSS^-fiH«2 2 4 A\zB&£ti1t* m%- 

mmm 222 <D%&-mmfci-z x ? j^tt-are? 

[0 0 5 2] Vhg&2 3I4, HllC^.t5(C, 

314, 7U*->'^^ , y^hEiBS«2 2©A^E«ia 
2 2 6 ©A^MSS^-flM 2 2 6 AOKttffi? (m^fflE so 



12 

^2 2 2, ISM2 2 3) t*aW(cS«SS*t5ft 
WM2 3 2£rffijt-c^5 e 7i/^^^yyhfij|s 
& 2 2 ©AAEfcfflS 2 2 6 ©A^JffiaiB^i* 2 2 6 A 
14, ^U^t^^t4^m7>f/WAfc5tM4n^^^§ r 
^LT, &fflg|S2 3 2fc«*ttfc^£;h,T^3. 

[0 0 5 3] {2)7(4, i»fi*^^V2 1 t^y VhS 
®23iSr7 u-^v^/KT-y v Ma»3i«2 2-CSSRU 

&&2 2tft*-&X^yyhifi2 3 SrJKft*^*^ 

[oos4] ^td, *ni&<DBmz&hm 

[00 5 5] *Mfc©^flB-Ctt, m 2 Offi^-^gH 2 

5A^iai-e v 7u^r^yy v hEi&s&2 20 

£2©ffl;fc{WS8-T«fc2 2 5 A£&frBBMB3 3 t Srffi 

— a-?©:? > HE^g^cogE-a-ftftcfctf 

$r!9fW^3!£jfeS©-t\ g&2 5 ±.<DBffi&&ffl$2 

5ASr/h$<"C*Sttt>(^ j^M^;V21^ 
[0 0 5 6] *fc. *Hlfi©^liBicJ:turtr, yu^y-f 

?vzf])>v mkmm 2 2 *4, he^*^*^ 2 1 

ft X^^ite- « 

2 2*m*T, 8ll*$J:tm2©£fi2 4. 2 5fc**t' 
■eti^fift $ Hfcie 1 0EJ*&£3il£ 2 4 A ft J: O?^ 2 09 
E*l»^fH«2 5At<OggJtt^BTtBfc*5fc«>, 

i/^/v^y > hga^s^2 2©3fijflgttsrKi()5wtas-e 

[0 0 5 7] $^>{C, 7^v'y;V7'y>'hE^SS2 
2 0AAEHai2 2 6 14, /y y hS^2 3(^LT1 

HE^S^2 2^yyhS^2 3 t ©ftJRlS«rfli# 
»wi-<5wi:is-ct5. ^fc, 7U^^7yyh£iH 
2 2 £ ^ y ^ h mm 2 3 £ £ 1 ©BFf 5 C 
hfrb. yy ^ hS4E2 3<0/J^kSr®5* £ds-e% 

[0058] *s-ffr-/\) is hmmm&texifm 
ci) mi<o&teM 

EllllC, 7U^V^/vry>'hEi»S«2 2©^«iE 
2 5(03E?KCTSr^-f 0 ®ll(c*Jt^T, El 1 , EI 
2, BIStiJi^Bie^llHtt^l^-CDflltBSr^i-aa^ 

[OO59J011 (C^-fiftft/^^ 2 1 -CJ4, M 2 CD 
E*&&-&£g& 2 5 A ©S^JB-T-ffll 3 3 f4, El 1 <0%Mm 

k\*m.tt<njjfa <iao±*ifii, -t-^4b-t>^icos^2 4 
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&m2<omm2 s m-rmt t*Ei#m «i#m 

[0 0 6 0] Ell l^t7^^ri;y|, ffi | S 

5<Dn2<D&mm&&i£2 5A<a&m\z.#vxmfiz£ 

5IZM&ZtlX^&. 4>«tEJ»tt2 2 5 tfB2©fflR2 
SO®2©BSIftft^fUtt2 5 AtOW^jfeSElSl^ K^-f 

^ICf^3 2MS^^ a fLT, #I£E$ 

§(S2 2 5©3te«&aS2 2 5 Afc*5Vn\ £ 2 <Z>Efljl&£g; 

#2 5 A 3 3 t , 2 2 5 ©j» 

ffliaH2 2 3i^^t^5 0 
[00 6 lj (2) J&2<D^#j 

.$SB2 2 5©g&g0iJSrjjH- o BI12^*j^-c, El 1 % m 
2, S5fcJ:tJC|a6t»W(cPI-©*tB*W-5i|S» 

10 0 6 21 012 \Z.7K-rm&s**fr2 1 y 

y V h Ett££ 2 2 (D^ 2 <0 m^«^^s 2 
2 5 At*, Sg2©Baifttt^fia«2 5A(c:»*$*tfcjfefi 
fflK7>f/<ICf^3 2fci5«UTi»ltfenT^S 0 

^WiB^HM 2 2 5 A^^SMSfij^ 2 2 3 £ SrflBK-f 5 

S^iH J f-aJ3.3A36S, I TOfc^O&JRfcJt 

* £ J; !?te< ^£ a^T^ffi^fflcoJgtfcfc/j^ < T ^ 

J00631IR2© m^iffliS^ W 2 2 5 A t K 
7-f^IC^;/r3 2t©IHitt, m2©m^ffi!|j8^ffl 
#22 5 A©e^XS(C*,%^^IKE©/j:^ttlffll?K^T? 

#R tfO. 5—2. 5mmiCi"5 ~ t 
[0 0 6 41 ^©fclfcJa^Ttt, SteJSmflS3 3Att, 
ttJ^flaSS^H!H«2 2 5AO*JEfflfi*2 2 3 t^5 

09*tf* 8teaSm»3 3Att\ E£&&ME2 SAOtt 

[0 0 6 5] (3) mz<o&MW 

mi 3 2 1 <D%Mm*ij<-f 0 mi 3ic*5v* 

si*5«to«ig2t3im«)»cH-©*tBSr^ri-5as» 

[0 0 6 6] E| 1 (w^i-ffi^^/i,-e tt , 
*is7A,7 V > KEft2«$v< y i,?-? h y ^ J*|g®,^ 

[0 0 6 7] »l©fi^fH«2 5A*Jj:tf»2©»&tB 



/4 

[0 0 6 8] ffifi*^-?^2 114, £lMC*f[p]LTffi 
It 3 J& 1 <Dg& 2 4*Si[^2 <Dm& 2 5 
5o -H^Ml*Jj:tJ«»20lJ«2 6*5j:Ut2 60W 
^^#£^0^3 4: pf-V— A4t (EI^T) 

> [0 0 6 9] ^l£0Stg2 4(D®T*fcoT, J&2 

cog&2 5 t^-t-Sii^Stcji, h y ^jRIcES 

i 034i, x^isj fcfiEntei-am 
« 1 0 3 4 ^ .1 *<om%-mm 2 7 mjx^t f 

D*^1 0 2 0S:^L-C*iffittSjR$n-C^5 o il^^ 

1 o 3 4W\. &*yt\cttLx%w&*#i-z%nwn, 

tctz_&l TO (Indium Tim Oxide) XMffc&tlXb^ 
So TFDf^l 0 2 0(4, g&2 4 £ 
l^Wll 0 2 2 i, -©*l©£*JBtl 0 2 2fc» 
ffilMk LfcBtibK 1 0 24t, J& 2 &JM I 0 26i:^ 

Sr»5o ^©fcafr, TFDifl 0 2 0lt ttttfo 

[00 7 0] ^2C0S^2 5OffiTfcoT. ^1 

©Sffi2-4 t*HpJ-f-5flS©B5fc(i % ttafc<Ojt£flM2 8 

#KB3*i-ci*5 d :HP»^sii2 8it m^-m^ 

2 7 kittE$:1-Z>mfe<Djjfa (Ell 3IC*5V^TY*lR]) 

-ornmnm 1034 ^i^m i * 5 ± 5 ^e^j ut ^ 

T^idS, *2E«tt2 8i®*mffil 0 3 4i:*sS^(C 
[00 7 1] ^/c, m^7iky<^/U2 1 (4, 01*s«ttf 

m 2 tc* Lfc^asfifij i m«»c*©swi-s 2 iatc^v ^ 

^HEISS^ E)5, El 6 

t/rLfc7^^7*y >vmkmm, mi iio^l 

fc7^'^y > hEU&fc, *>5^ttHl2»c^ 
[0 0 7 2] i^mm) H8Srffl^T*5tlfeo 

m&4 1 :ot«c4 1 fc^stbfcwpai 

4 1 At>*t>t&&mw**/]s2 1 (S5^^36SSM-f5 J: 
4 2=Srii^-c^5 0 

[0073] r©/<-yi-/i,3^fcr a -^4 0(D ^ ss 
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2 5A<Ofiffl«fc|±, 7^^^y^ hBa j| Ste2 

jMbj~<*^2 l ©/hgKfci t t>(c % ^ISlfew^iioDj: 
£So -e^-C, g#4 1(D#§B4 1 ACD<B-*ifc£j£<-t- 
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